Galanin, neurotensin, and phorbol esters rapidly stimulate activation of mitogen-activated protein kinase in small cell lung cancer cells.
Addition of phorbol 12,13-dibutyrate (PDB) to H 69, H 345, and H 510 small cell lung cancer (SCLC) cells led to a rapid concentration- and time-dependent increase in p42mapk activity. PD 098059 [2-(2'-amino-3'-methoxyphenyl)-oxanaphthalen-4-one], a selective inhibitor of mitogen activated protein kinase (MAPK) kinase 1, prevented activation of p42mapk by PDB in SCLC cells. PDB also stimulated the activation of p90rsk, a major downstream target of p42mapk. The effect of PDB on both p42mapk and p90rsk activation could be prevented by down-regulation of protein kinase C (PKC) by prolonged pretreatment with 800 nM PDB or treatment of SCLC cells with the PKC inhibitor bisindolylmaleimide (GF 109203X), demonstrating the involvement of phorbol ester-sensitive PKCs in the signaling pathway leading to p42mapk activation. Various neuropeptides, such as bradykinin, vasopressin, bombesin, neurotensin, and galanin, which promote clonal growth in SCLC cells, also induced activation of p42mapk in these cells. In particular, galanin and neurotensin stimulated p42mapk activation in SCLC cells by a pathway that was dependent on the activity of PKC. Furthermore, galanin-stimulated clonal growth of SCLC cells in semisolid medium could be prevented by the PKC inhibitor GF 109203X and by PD 098059. Thus, our results suggest that activation of p42mapk plays an important role in neuropeptide-induced growth of SCLC.